The purpose of this study was to investigate the relationship between weight status and recreational drug use in Korean adolescents.
Introduction
In 2008, the World Health Organization (WHO) reported that 3.5%-5.7% of the world's population, or 155 to 250 million people aged 15-64 years, used psychoactive substances such as cannabis, opioids, amphetamines, cocaine, and nonprescribed psychoactive prescription medication [1] . WHO estimated that 0.7% of the global burden of disease was due to cocaine and opioid use in 2004.
Recreational drug use is most likely to begin during adolescence. According to the Centers for Disease Control (CDC) in the United States, 21% of high school students have taken prescription drugs without a prescription [2] . A nationwide study shows that 47% of high-school third grade students report having used an illegal substance [3] . Recreational drug abuse can lead to adverse health effects such as chronic inflammatory disease [4] , chronic obstructive pulmonary disease (COPD) [5] , cancer [6] , psychiatric problems [7] , physical dependence [8] , cognitive dysfunction [9] , cardiovascular disease, and other toxicities [10] .
Excess weight is also associated with serious health problems worldwide. According to the 2008 WHO report, more than 1.5 billion adults aged 20 and above are overweight and more than 300 million women and 200 million men are obese. Almost 43 million children of less than 5 years old were found to be overweight [11] . Obesity also can induce adverse health effects such as cardiac disease, stroke, type II diabetes, musculoskeletal disorders, and some cancers such as endometrial, breast, and colon cancers [11] .
Drug abuse stimulates the release of dopamine and receptor reactivity in the brain, either indirectly or directly by neurotransmitters, creating a subjective feeling of pleasure, euphoria, and satisfaction [12] . The dopamine receptor is associated with eating behaviour, so blocking dopamine receptors is associated with weight gain and increased appetite [13] . However, only a few international epidemiological studies have linked recreational drug use to BMI or obesity since these relationships are difficult to characterize [14] . No study thus far has assessed the relationship between drug use and obesity in Korean adolescents. This study was conducted to determine whether recreational drug abuse is related to obesity in Korean adolescents.
Material and Methods

Subjects
The 2009 5 th Korea Youth Risk Behaviour Web-based Survey (KYRBWS-V) is a retrospective cohort study that involves the use of a complex sample design that includes stratification, clustering, and multistage sampling. It is a national school-based survey conducted by the Korea Centers for Disease Control and Prevention (KCDCP) to estimate the prevalence of health-risk behaviour among adolescent students from middle first grade to high-school third grade in Korea [15] . The study used a sample of 400 middle schools and 400 high schools to evaluate the association between drug abuse and obesity in adolescents, taking into account potential covariate variables. The KYRBWS was used for a nationally representative group. The subjects were not identified individually, and the survey did not collect private information; therefore, ethical approval was not required. The KYRBWS is considered a valid and reliable method [16, 17] .
The students were assigned unique identification numbers by classroom teachers. They accessed the survey page on the Web using those numbers and were asked if they were willing to participate. The students who chose to join the study completed the questionnaire anonymously at their school. The response rate was 97.6% (N = 75,066). Students who had dyslexia or dysgraphia and 2,667 students who were absent for an extended period were excluded. After exclusions, a group of 72,399 adolescents participated in the study.
Independent variables
Each subject measured and recorded his or her own height and weight. The body mass index (BMI; kg/m 2 ) was then calculated from the recorded data. According to the World Health Organization's Asia-Pacific standard of obesity, individuals with BMIs of <23, ≥23-<25, and ≥25kg/m 2 were defined as normal-weight, overweight, and obese, respectively [18] .
Dependent variables
The self-reported recreational drug use was evaluated using the following questions.
Have you ever used recreational drugs? If the answer was yes, the student went on to the second question.
How often have you used recreational drugs such as butane gas or glue (sniffed), stimulants, methamphetamine, amphetamine, narcotics, or tranquilizers?
The available responses were 1. Almost never, perhaps 1 or 2 times 2. Used in the past but not at present 3. Currently using recreational drugs
Covariate variables
Age: The students were asked their ages, and their responses fell within the specified KYRBWS parameters.
Smoking frequency: The 6 available responses ranged from none to 20-30 cigarettes per month. Students who smoked were asked their cigarette consumption. The available responses ranged from less than 1 cigarette per day to 20 cigarettes per day.
Frequency of alcohol consumption: The available responses ranged from less than 1 bottle of beer to 4 or more bottles of beer per day.
Severe alcohol intoxication: The 4 available responses ranged from none to more than 5 times per month.
Amount of alcohol consumed: The 7 available responses ranged from none to every day.
Parents' education level: The 3 available responses ranged from middle school or lower to college or higher.
Economic status: The 5 available responses ranged from very wealthy to very poor.
Sedentary activities: Examples were playing computer games, watching television, and using the Internet on weekdays and weekends. The Youth Risk Behaviour Surveillance (YRBS) recommends that such activities be limited to less than 3 hours per day [19] . On the basis of this recommendation, the participants were divided into 2 groups: 3 hours or less and more than 3 hours.
Mental stress: The 5 available responses ranged from very high to none.
Sleep duration: The 6 available responses ranged from 4 hours per day or less to 8 hours per day or more.
Frequency of vigorous physical activities: Examples were digging, aerobics, heavy lifting, and fast cycling. The American College of Sports Medicine (ACSM) recommends that such activities be performed at least 3 times per week [20] . On the basis of this recommendation, the participants were divided into 2 groups: those who were vigorously active 3 times per week or more and those who were vigorously active less than 3 times per week.
Frequency of moderate physical activities: Examples were bicycling at a regular pace, carrying light loads, and playing doubles tennis. The ACSM recommends that such activities be performed at least 5 times per week. On the basis of this recommendation, the participants were divided into 2 groups: those who performed moderate activity 5 times a week or more and those who performed moderate activity less than 5 times a week.
Frequency of strength exercises: Examples were sit-ups, push-ups, and weight lifting. The ACSM recommends that such exercises be performed at least twice a week. On the basis of this recommendation, the participants were divided into 2 groups: those who performed strength exercises twice a week or more and those who performed strength exercises less than twice a week.
Statistical analysis
The descriptive data are presented in terms of mean ± SD values. Multivariable logistic regression analyses were conducted to evaluate whether the subjects' recreational drug abuse correlated with BMI after adjusting for covariate variables. Statistical significance was set at α < 0.05. SPSS ver. 12.0 (Chicago, IL, USA) was used. 
Results
The characteristics of subjects are shown in Table 1 . The multivariable logistic regression analyses of recreational drug use for the overweight and normal-weight groups and for the obese and normal-weight groups in Korean adolescents are shown in Tables 2 and 3 (Table 3) .
For girls, the OR (95% CI) between overweight and drug use was 1.112 (0.702-1.763; p = 0.650) for almost none, 1.103 (0.464-2.619; p = 0.825) for past use, and 0.927 (0.267-3.218; p = 0.905) for current use ( Table 2 ). The OR (95% CI) between obesity and drug use was 0.594 (0.261-1.352; p = 0.215) for almost none, 1.318 (0.462-3.764) for past use, and <0.001(<0.001-<0.001; p = 0.998) for current use (Table 3) . 
Discussion
The dopamine receptor is associated with weight gain and increased appetite [13] . Therefore, we might expect to find a positive association between weight status and recreational drug abuse in Korean adolescents. The study indicated that drug abuse had no relationship with weight status in adolescents even after controlling for covariate variables related to weight control. However, the study did not examine the effects of recreational drugs on appetite.
Adolescence is a period of rapid physical growth, increased hormone levels, and psychological change, culminating in sexual maturity [21] . We believe that no relationship was found between weight status and recreational drug use in adolescents because the rates of metabolism, fat oxidation, and substrate oxidation during adolescence are higher than the rates of those during adulthood [21, 22] .
A report by Pickering et al. (2007) using data from the National Epidemiologic Survey on Alcohol and Related Conditions (NESARC), controlling for life stressors and medical conditions, found that obesity was associated with a lower OR when accompanied by drug use [23] . However, analysis of the same data without controlling for life stress and medical conditions showed no relationship between body weight and drug use [24] . reported that BMI was not associated with drug abuse in general, but there was an inverse association between BMI and alcohol use [25] . The topic is still controversial, but our results support the conclusion that drug use has no correlation with BMI or weight status.
The study has some limitations. First, it did not include the duration, amount, type, or frequency of drug use. Second, the students reported their height and weight online; these parameters were not directly measured. Therefore, the incidence of obesity might be lower, because adolescents tend to grow in height and decrease in weight [15] . Third, the survey was a retrospective cohort study. Therefore, we did not evaluate the cause and effect but only assessed the correlation. We studied 72,399 subjects from all of Korea; previous research has consisted only of limited regional case studies. Therefore, we believe that the KYRBWS can be considered indicative of the relationship between recreational drug abuse and obesity in Korean adolescents.
Conclusion
We concluded that recreational drug abuse had no correlation with overweight and obesity in Korean adolescents.
